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Ms. Janet Newton
President

The EMR Network
P.0. Box 221
Marshfield, VT 05658

Dear Ms.Newton:

This is in reply to your letter of Jamuary 31, 2002, to the Environmental Protection.
Agency (EPA) Administrator Whitman, in which you express your concerns about the adequacy
of the Federal Commmnications Commission's (FCC) radiofrequency (RF) radiation exposure
guidelines and nonthermal effects of radiofrequency radiation. Another issue that you raise in
your letter is the FCC’s claim that EPA shares responsibility for recommending REF radiation
protection guidelines to the FCC. I hope that my reply will clarify EPA’s position with regard to
these concems. 1 believe that it is comrect to say that there is uncertainty about whether or not
cusrent guidelines adequately treat nonthermal, prolonged exposures (exposures that may
contimue on an internrittent basis for many years). The explanation that follows is basically a
summary of statements that have been made in other EPA documents and correspondence.

The guidelines currently used by the FCC were adopted by the FCC in 1996. The
gtﬁdelineswmrecommendedbyEPA,withw'tainresewaﬁons, in a letter to Thomas P,
Stenley, Chicf Engineer, Office of Engineering and Technology, Federal Communications
Commission, November 9, 1993, in respanse to the RCC’s request for comments on their Notice
of Proposed Rulemaking (NPRM), Guidelines for Evaluating the Environmental Effects of
Radiofrequency Radiation (enclosed).

The FCC’s curreat exposure guidelines, as well as those of the Institute of Electrical and
Electronics Engineers (TEEE) and the International Commission on Nos-ionizing Radiation

Prdtection, are based, and do not apply to chronic, nonthermal exposure situations.
They are believed to protect against injury that may be caused by acute exposures that result in
tissue heating or electric shock and burn. The hazard level (for frequencies genenally at or
greater than 3 MHz) is based on a specific absorption dose-rate, SAR, associated with an effect
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that results from an increase in body temperature. The FCC’s exposure guideline is considered
protective of effects arising from a thermal mechanism but not from all possible mechanisms.
Therefore, the generalization by many that the guidelines protect human beings from harm by aay -
or all mechanisms ig not justified. : N

These guidelines are based on findings of an adverse effect level of 4 watts per kilogram

(W/kg) body weight. This SAR was observed in laboratory research intvolving acute exposures
that elevated the body temperature of animals, including nonbuman primates. The exposure
guidelines did not consider information that addresses nonthermal, prolonged exposures, ie.,
from research showing effects with implications for possible adversity in situations involving
chronic/prolonged, low-level (nonthermal) exposures. Relatively few chronic, low-level
exposure studies of Isboratéry animals and epidemiological studies of uman populations have
been reported and the majority of these studies do not show obvious adverse health effecds

. However, there are reports that suggest that potentially adverse health effects, such as\cancer,}.

_may ocgur,_Since EPA’s comments were submitted to the FCC in 1993, the number of studies
reporting effects associated with both acute and chronic low-level exposure to RF radiation has
increased.

While there is general, although not upanimous, agreement that the database on low-level,
long-term exposures is not sufficient to provide a basis for standards development, some
contemporary guidelines state explicitly that their adverse-effiect level is based on an increase in
body temperature and do not claim that the exposure limits protect against both thermal and
nonthermal effects. The FCC does not claim that their exposure guidelines provide protection
for exposures to which the 4 W/kg SAR basis does not apply, i.e., exposures below the 4 W/kg

level that are chronic/prolonged and no However, exposures that comply
with the FCC’s guidelines generally have been represented as “safe” by many of the RF system
operutors and service providers who must comply with them, even though there is uncertsinty
about possible risk from nonthermal, intermittent exposures that may continue for years.

The 4 W/kg SAR, a whole-body average, time-average dose-rate, is used to derive dose-
rate and exposure limits for situations involving RF radiation exposure of a person’s entire body
from & relatively remote radiating source. Most people’s greatest exposures result from the use
of personal communications devices that expose the head. In summary, the current exposure
guidelines used by the FCC are based on the effects resulting from whole-body heating, not
exposure of and effect on critical organs including the brain and the eyes. In addition, the
maximum permitted local SAR limit of 1.6 W/kg for critical organs of the body is related directly
to the permitted whole body average SAR (0.08 W/kg), with no explanation given other than to

imit heati




1 also have enclosed a letter written in June of 1999 to Mr. Richard Tell, Chair, [EEE
SCC28 (SC4) Risk Assessment Work Group, in which the members of the Radiofrequency
Interagency Work Group (RFIAWG) identified certain issues that they had determined needed to
be addressed in order to provide a strong and credible rationale to support RF exposure
guidelines, -

mea&_m When developing exposure standards for other
physical agents such as toxic substances, health risk vncertainties, with emphasis given to
sensitive populations, are often considered. Incorporating information on exposure scenarios
involving repeated short duration/nonthermal exposures that may continue over very long periods
of time (years), with an exposed population that includes children, the elderly, and people with
various debilitating physical and medical conditig be beneficial ip delineati

‘appropriate protective exposure guidelines. :

1 appreciate the opportunity to be of service and trust that the information provided is
helpful. If you have further questions, my phone mumber is (202) 564-9235 and e-mail address is

hankin. norbert@epa.gov.
Sincerely,

Teb-Zifes

Center for Science and Risk Assessment
Radiation Protection Division

Enclosures: .

1) letter to Thomas P. Stanley, Chief Engineer, Office of Engineering and Technology, Federal
Commmmications Commission, November 9, 1993, in response to the FCC’s request for
comments on their Notice of Proposed Rulemaking (NPRM), Guidelines for Evaluating the
Environmental Effects of Radiofrequency Radiation

2) June 1999 letter to Mr. Richard Tell, Chair, IEEE SCC28 (SC4) Risk Assessment Work
Group from the Radiofrequency Radiation Interagency Work Group




INTERNATIONAL PRECAUTIONARY ACTIONS
by Governments, Authorities and Schools.

France: New National Legislation and the National Agency for Health, Food and Environmental Safety Report.
2015 Law passed:

WiFi Banned in Nursery Schools: WIF| and Wireless devices will be banned in “the spaces dedicated to
home, to rest and activities of children under 3 years”.

WIiFi on “OFF" as Default to Minimize Exposures in Schools: In elementary schools, WIF! routers should
be turned off when not in use.

Schools Will be Informed: The school board should be informed when new tech equipment is being
installed.

Cell Tower Emission Compliance Will Be Verified: A decree will define the limits of emission of
equipments for electronic communications or transmission to which the public is exposed. These values can
be verified by accredited organizations and results will be made accessible to the public through a National
Radiofrequency Agency.

Citizens Will Have Access to Environmental/Cell Tower Radiation Measurements Near homes: Every
resident may get access to the results of measurements for their living space.

Cell Antennae Maps For the Country: A description and map of the places with atypical (higher than the
limits) places will be conducted at regular intervals with follow up of the actions being taken to limit the
exposure. A map of all antennas will be produced for each town.

Continued Evaluation of Health Effects: The National Radicfrequence Agency will be in charge of
surveillance and vigilance, evaluating potential risks and sefting up sclentific research, including information
on health effects.

SAR Radiation Labeling Mandated: The SAR of cell phones must be clearly indicated on the package.
Information on Reducing Exposures Mandatory: Information on ways to reduce exposure will be detailed in
the contents of the ce!l phone package. .

WIFI Hotspots will be Labeled: Places where WIFI is provided should be clearly marked with a pictogram.
Advertisements Must Recommend Devices That Reduce Radiation Exposure to the Brain: Advertising for celi
phones should clearly indicate the recommendation of hand frea kits for protection of the head of the user and
it will be included in the package. Advertising for cell phone not accompanied by such a kit is forbidden,
Companies in violation will be fined 75,000 Euros.

Chiidren Must Be Provided Protections: At the request of the buyer, equipment reducing cell phone
radiation exposures to the head for children less than 14 years should be provided.

The Public Will Be Informed: Within a year, a policy of information on awareness and information on a
responsible and reasonable use of cell phonss and other apparatus emitting radiofrequencies will be set up.
Electrohyper-sensitivity Report To Be Submitted: Within a year, a report on electrohyper sensitivity must
be given to the Parliament.



2011 French Cell Phone Statute: Merchants must display SAR Radiation levels for different phone models, all
phones must be sold with a headset, cell phone ads aimed at children younger than 14 are banned and
phones made for children under 6 are banned.

2013 ANSES Report recommends hands free phones, SAR labeiing, and “limiting the population's exposure
to radiofrequencies... especially for children and intensive users, and controlling the overall exposure that
results from relay antennas.”

The French National Library along with other libraries in Paris, and a number of universities have removed all
Wi-Fi networks.

Herouville-Saint-Clair has removed all Wi-Fi equipment installed in municipalities.

Belgium: Federal Public Health Requlations on March 2013 due to Health Concerns for Children.

Phones designed for children under 7 years old are prohibited from sale.

Total Advertising Ban on cell phones aimed at children younger than 14.

Mandatory Radiation SAR levels must be available for consumers at point of sale.

Warning label on phones: “Think about your health — use your mobile phone moderately, make your
calls wearing an earpiece and choose a set with a lower SAR value.”

Recommendations include use of hands-free methods to keep the phone away from the body such as text
messaging and not making calls when the signal is weak, such as in elevator/vehicle.

Ghent Municipality: Wireless internet is banned from spaces that cater to children between 0 and three:
preschools and daycares to reduce exposure to microwave radiation.

Belgium has set a RF limit of 3V/m (at 900MHz) for cell antennas in certain locations such as indoors,
schools, and playgrounds.

Spain: The Parliament of Nav voted t removal of WIF| in sch and to apply the precauticnary principie in
relation fo exposure limits to electromagnetic fields whose boundaries have become "obsolete”.

The Parliament voted to adopt a resclution which calls to implement the Pardiamentary Assembly of the
Council of Europe resolution 1815 of 2011, which recommends to "review the scientific basis for the standards
of exposure to electromagnetic fields" and " set thresholds for levels of preventive long-term exposure in all
indoor areas not exceeding 0.6 volts per meter ™.

Canada: Health Canada offers “Practical Advice” on reducing exposure to wireless radiation.
Recommendations: 1. Limit the length of cell phone calls, 2. Replace cell phone calls with text, use "hands-free”
devices and 3. Encourage children under the age of 18 to limit their cell phone usage

2015: National Bill C-648 Intreduced into the House Of Commons."An Act Respecling the Prevention of
Potential Health Risks From Radiofrequency Electromagnetic Radiation” would require manufacturers of all
wireless devices to place specific health warning labels clearly on packaging, or face daily penalties /fines
and/or imprisonment.

Canadian Parliament Standing Committee on Health of the House of Commons issued a report
"Radio Frequency Electromagnetic Radiation and the Health of Canadians" on June, 2015 after
holding public hearings regarding Health Canada’s Safety Code 6 recommended limits. They made 12
recommendations including an awareness campaign on reducing exposures, improved information collecting
and policy measures regarding the marketing of radiation emitting devices to children under the age of 14, "in
order to ensure they are aware of the health risks and how they can be avoided.”

Australia: In 2013 the Australian Radiation Protection and Nuclear Safety Agency issued Fact Sheet 14: tiled How fo
Reduce exposture from mobile phones and other wireless devices.

Reduce the risk from WiFi devices by “keeping them at a distance, for example placing the wireless router



Italy:

away from where people spend time”, and “reducing the amount of time you use them”,
“ARPANSA recommends that parents encourage their children to limit their exposure.”

On June 10, 2015, the State Parliamant of South Tyrol voted to allow the application of the precautionary
principle mandating the state government to:

o 1. To replace existing wireless networks whenever possible with networks that emit less radiation at
schools, preschools, hospitals, nursing homes, and other public facilities.

o 2. Establish a working group whose mandate it is to assess these new technologies and their
exposure levels. With regard to wireless communication technologies, mobile Internet access, and
public health, the working group shall clarify which technologies emit less radiation and provide
sustainable technology options and

o 3. To start an education and awareness campaign that informs about possible health risks, especially
regarding the unbomn, infants, children, and adolescents and that develops guidelines for a safer use
of cell phones, smariphones, and Wi-Fi ... Discussion at the Plenary Session, 10 June 2015 (in

German) ///////Official Files, Resolutions (in German) ////////Previous Hearing at the Parliament

of South Tyrol, 29 April 2015 (in German)
The ltalian Supreme Court ruled a man's brain tumor was caused by his cell phone use in 2012. The National

Institute for Workmen's Compensation must compensate a worker with head tumor due to csll use.

Finland: The Radiation and Nuclear Safety Authority issued recommendations for children which include: favoring text
messages, parents lirmiting duration and amount of calls,the use of hands free devices, avoiding calls in a low
reception area and keeping the phone away from the body.

"With children, we have reason to be especially careful, because there is not enough research on children’s
mobile phone use”, according to STUK research director Sisko Salomaa.

Israel: The Israeli Ministry Of Education has issued guidelines limiting WiFi and cell phone use in schools,

®* 9 o & @

Preschool through 2nd grade have banned the use of wireless networks. In third and fourth grade class
internet is restricted to 3 hours per week.

A hard wired direct cable connection is required if the teacher has a computer in the class. Magnstic fields
below 4mG are being reduced.

The Israeli Supreme Court ordered the Israeli government to reply on ceasing Wifi installations

in third and fourth grade class internet is restricted to 3 hours per week.

The Education Ministry has instructed all schools to perform radiation tests.

Israel's Minister of Health Rabi Litzman_stated that he supports a ban on Wi-Fi in schools.

A hard wired direct cable connection is required if the teacher has a computer in the class.

Government created the Webpage_National Informalion Cir for Non-lonizing Radiation
Read the official E 15 R f

Switzerland:_The Governing Coungil of Thurgau Canton 2008 “The Governing Council recommends for schools to

forgo the use of wireless networks when the structural makeup of a given school building allows for a wired network.”

Germany: The German Federal Ministry for Radiation Protection states,”supplementary precautionary measures such
as wired cable alternatives are to be preferred to the WLAN system.”

Bavaria: The State Ministry of Education and Cultural Affairs; “Far precautionary reasons the Federal Office
for Radiation Protection recommends for schools that if a wireless network is used to place its components in



suitable locations and to prefer the use of wired network solutions whenever possible.” In 2007 Parliament
recommendation to all schools to not install wireless LAN networks.

o Frankfurt: “In Frankfurt's schools there will be no wireless networks in the short or mid term. The Local
Education Authority did not wish to conduct a “large scale human experiment,” said Michael Damian,
spokesperson of the Head of the School Department Jutta Ebeling.

Austria:
e "The official advice of the_Public Health Department of the Salzburg Region is not to use WLAN and DECT in
Schools or Kindergartens.” -Gerd Oberfeld, MD.
e The Austrian Medical Society has issued cell phone safety quidelines stating that cell phones should be used
for as short of a time as possibie and that children under 16 should not use cell phones at all. They also state
that wireless LAN leads to high microwave exposure,

India: 2012 The Ministry of Communications and Information Technology issued EMF guidelines with new Exposure
Limits lowered to 1/10 of the ICNIRP level, SAR labeling on phones.
e Officigl guidelines for cell phone use include: Headsets, Speakerphones, limiting cell use, increasing
distance from devices, and choosing landlines.
e 2013: Supreme Court of India upheld the High Court of the State of Rajasthan decision to remove all cell
towars from the vicinity of schools, hospitals and playgrounds because of radiation “hazardous to life."
The Ministry of Communications and Information Technology has an EMF_webpaae
e Zilla Parishad orders removal of all celiphone towers near schools citing exposure to “harmful

radiation”.

Russia: The Russian Federation advises that those under the age of 18 should not use a mobile phone at ail,
recommends low- emission phones; and requires the following: on-device labelling notifying users that it is a source of
RF-EMF, user guide information advising that “it is a source of harmful RF-EMF exposure” and the inclusion of
courses in schools regarding mobile phones use and RF-EMF exposure issues. The Russian National Committee on
Non-lonizing Radiation Protection has repeatedly warned about electromagnetic radiation impacts on children and
recommended WiFi not be used in schools.
e “Thus, for the first time in the human history, children using mobile telecormmunications along with the adult
population are included into the health risk group due to the RF EMF exposure.”
e “In children, the amount of so-called stem cells is larger than in adults and the stem cells were shown to be
the most sensitive to RF EMF exposure.”
e ‘ltis reasonable to set limits on mobile telecommunications use by children and adolescents, including ban on
all types of advertisemant of mobile telecommunications for children.”
» Decisign of Russian National Committee on Non-Ignizing Radiation Protection 2008, "Children and Mobile
Phones: The Health of the Following Generations is in Danger”

European Environment Aagency: “All reasonable measures to be taken to reduce exposures to electromagnetic
fields, especially radiofrequencies from mobile phones and particularly the exposures to children and young adults.
Current exposure limits to be reconsidered.”
United Kingdom: The UK Nationai Health Service offers specific Recommendations for children and cell phones as
“children are thought to be at higher risk of heaith implications”.
e “Children should only use mobile phones for essential purposes and keep all calls short. *
e For the public they have “recommendations to help lower any potential long-term risks” which include keeping
calls short, keep phone away from the body on standby mode, only use it when the reception is strong and
use a phone with an external antenna,




Resolution 1815: In 2011 The Parliamentary Assembly of the Council of Europs issued

The Potential Dangers of Electromagnetic Fields and Their Effect on the Environment.

A call to European governments fo “take all reasonable measures™ to reduce exposure fo electrormagnetic fields
“particularly the exposure lo children and young people who seem to be most at risk from head tumours.” The
Resolution calls for member states to:

implement “infarmation campaigns about the risk of biclogical effects on the environment and human
health, especially targeting children and young pecple of reproductive age. *

“Reconsider the scientific basis for the present standards on exposure to electromagnetic fields set by the
International Commission on Non-lonising Radiation Protection, which have serious limitations, and apply
ALARA principles, covering both thermal effects and the athermic or biological effects of electromagnetic
emissions or radiation.”

“For children in general, and particularly in schools and classrooms, give preference to wired Internet
connections, and strictly regulate the use of mobile phones by schoolchildren on school premises.”

United States: Legislation has been introduced at the state and national level. Some Communities have issued
proclamations, resolutions and and started initiatives to inform the public of wireless health issues.

NEW 2015 NEW Massachusetts proposed $1222: An Act creating a special commission to study the health
impacts of electromagnetic fields and_Bill H2Q07: An Act relative to a special commission to study electric and

magnetic fields. Bills Stilf in Process as of August,2015. Watch a view of the statehouse briefing on RF here.
NEW 2015 Nassau County will have a proposed Wireless Router Labeling Act that would place visible

warning signs in alf county buildings and facilities where a wireless router is located.. Please read recent

coverage of the initiative here.
2014 California, Berkeley: May 12, 2015 Berkeley Adopted th Il Phone "Right to Know" Ordinang

Unanimous Vote, Berkeley is the first city in the nation to require cell phone retailers to provide those who
purchase a new phone an informational fact sheet which informs buyers to read the user manual to learn the
cell phone's minimum separation distance from the body. The text states:

"The City of Berkeley requires that you be provided the following notice:

To assure safety, the Federal Government requires that cell phones meet
radio frequency (RF) exposure guidelines. If you carry or use your phone
in a pants or shirt pocket ar tucked into a bra when the phone is ON and
connected to a wireless network, you may exceed the federal guidelines
for exposure to RF radiation. This potential risk is greater for children.
Refer to the Instructions in your phone or user manual for information
about how to use your phone safely.” Full text hare.

2014 New York: Wireless Router Labeling in all Suffolk Public buildings: 12/2014 The Suffolk County
Legislature passed legislation to require all county buildings to post notices that wireless routers are in use
such as, "Notice: Wireless technology in use.” The resolution, sponsored by Legis. William Spencer (a
physician), wams that every wireless device emits radio frequency radiation or microwave radiation. It notes
that studies "that have looked at the effects of low-level RFR radiation on human cells and DNA have been
inconclusive.”

2014 Maryland, Greenbelt: The Greenbelt Maryland City Council voted unanimously on November 24,

2014




1. Alert citizens about the fine print warnings and possible health risks of cell phones and wireless devices By
sharing the Environmental Health Trusts 10 Steps to Safe Tech and Doctors Advice on Cell Phones Brochure
in City health fairs and city centers.

2. To send the FCC Chairman a letter urging the adoption of “radiation standards that will protect human
health and safety.”

3. To oppose cell towers on school grounds and write a letter to the local school board and County Executive.
2012 Wyoming: Jackson Hole issued a Proclamation of Cell Phone Awareness which cites concern
over long term health effects as well as the increased risk that the radiation poses to children.

2012 Florida: Pembroke Pines, passed Resolution 3362 expressing the City’s "Urgent Concems” about
Wireless Radiation and Health and which encourages citizens to read their manuals and presenis information
on how to reduce exposure by using a headset or speakerphone. Jimmy Gonzalez, an attorney who had
developed brain cancer after heavy cell use, initially petitioned the Commission. Watch the Video of his
powerful testimony here.

2010 California, San Francisco: Ceil Phone Radiation {How to Reduce Exposures) Webpage launched.

Answers on_how to reduce exposures to cell phone radiation. The City developed a poster, factsheets and
display stickers with public health infermation.

2010 California: Burlingame California City Council voled to include cell phone safety gquidelines in their
Healthy Living in Burtingame initiative (WHO classification and consumer precautions).

2010 Maine, Portland :Mayor Mavodenes, Jr. declared October “Cell Phone Awarenass Month”

US Proposed Legislation

2012 National Law The Cell Phone Right to Know Act H.R, 6358 was introduced receiving strong support
from many organizations including the American Academy of Pediatrics. (AAP Letter here.) This legislation
called for labels on mobile devices at point of sale, a comprehensive national research program to study
whether exposure to wireless devices causes adverse biological effects directed by NIEHS and the EPA and
exposure level regulation.

2014 The Maine LD 1013 "The Wireless Information Act” passed the State Senate and House but then
failed to pass the second vote. The Bill requires manufacturer's information on radio-frequency exposure be
visible on the outside of the cell phone's product packaging.

2014 Hawaii Senate Bill SB 2571 was introduced calling for a warning label encouraging consumers to
follow the enclosed product safety guidelines to reduce exposure to radiation that may be hazardous to their
health,

The San Francisco Cell Phone Right to Know Ordinance was signed in 2011 requiring celt phone
retailers to distribute an educational sheet created by the San Francisco Department of Environment that
explains radiofrequency emissions from cell phones and how consumers can minimize their exposure. The
CTIA sued the city and settled with the City to block implementation of the Ordinance in exchange for a
waiver of attorneys’ fees. The City Cell Phone Radiation Webpage remains online.

SB 932 California, HM 32, New Mexico, HB_1408 Pennsylvania, and SB 679 Oregon.




Schools Worldwide Removing the WiFi

2015: Ashland Public Schools, Mass (USA): "Best Practices” to turn the WiFi off when not in use, Download Slides
2015: St. Cajetanus School, Belgium: Wired Internet installed and wireless removed.

2015: Washington Walidorf School, Maryland, USA: Removed Wi-Fi Routers from Buildings, Ethernet installed.
2014: DearCroft Montessori: Hardwired internet to younger grades, limited Wi-Fi Router exposure to older grades.
2014; Portland Waldorf Schoogl, Portland Oregon,USA, WiFi removed.

2014: Meeting House Montessori, Braintree Massachusetts, USA, WiFi replaced with ethernet.
2014: Ghent, Finland, Wi-fi banned from pre-schools and davy care.

2014: UPPER Sturt Primary School, Australia “No WIFI" LOW EMF Policy

2014: The_St. Augustine School in Haly tumed off Wifi and goes back to Wires.

2013 Winlaw Elementary School, B.C. Canada turned off WiFi.

2013 Te Horo Primary School New Zealand Replaced WIF| with cable-based internet.

2013 Kootenay Lakes District School Board BC (One school without Wi-Fi)

2013 Blaise-Cendrars High School, Switzerand. Teachers vote to remove WiFi.

2012 Kivioja primary schogl in Ylivieska Finland bans phones and minimizes Wireless.

2012: Halton Waldorf, in Burlington Vermont: Remaining free of Wireless Radiation

2011 City of Lakes Waldorf School, WifFi taken out. Minneapolis, Minnesota USA

2011 Aurora School in Ontario removed Wifi and replaced with hardwired.

2011 North Cariboo Christizn School in Quesnel, B.C., removed Wi-fi .

2011 Pretty River Academy in Ontario no WiFi.

2011 Wayside Academy, Peterborough, Ontario no Wi Fi.

2010 Surrey, BC Roots and Winas Montessori removed Wi-Fi.

2010 Ontaric St. Vincent Euphrasia elementary school: Parents voted to turn off Wi-Fi.

2009 HERQUVILLE-SAINT-CLAIR wi-fi networks removed.

Teacher Unions and Parent Teacher Organizations

2014 United Federation of Teachers ( teachers, nurses and professionals working in New York City).

¢ New Wireless Radiation Webpage states, “Wireless radiation is emitted by the myriad of wireless devices we
encounter every day. It was once thought to be relatively harmless. Howaver, we now know that wireless
radiation can cause non-thermal biological effects as well, including damage to cells and DNA, even at low
levels.

» Resources posted on their site include Br. Moskowitz' R ing Your Ex re to Wir Radiation and the
BabySafe Project brochure What You N to Know A Wireless Radiation and Your Baby. “Taking
ceriain precautions around wireless radiation is appropriate for our most vulnerable populations, including
pregnant women.”

2014 New York State Teacher’'s Union NYSUT: A federation of more than 1,200 local unions.
e NYSUT hosted a Webinar: Risks of wireless technologies and proteciing children and staff in schools.

2013 Canadian Teacher Federation's Brief (200,000 elementary and secondary school teachers)
o “CTF is concerned about the lack of definitive research regarding the adverse health effects of Wi-Fi.
e “We propose a prudent approach to the use of Wi-Fi, especially where children are present.”
e “We recommend an education program regarding the relative safety of Wi-Fi exposure and that appropriate
resources be developed to educate the public regarding ways to avoid potential exposure risks of Wi-Fi



access points and devices,”
¢ “Pedagogical neads could be met in schools with an approach that limits exposure to Wi-Fi."

2013 United Teachers of Los Angeles, representing 40,000 teachers and staff
e Resolution passed: “I move that UTLA will abide by current National NEA Policy for Environmentally Safe
Schools which states that all employees and stakeholders should be informed when there are changes in their
exposure to environmental hazards including electromagnetic radiation and that all stakeholders and the
public should be notified of any actual and potential hazards.”

2013 Elementary Teacher's Federation of Ontario - over 76,000 teachers

e Label the location Of Wi-Fi access points.
e Develop a hazard control program related to wireless microwave radiation through JHSC.

2012 The Ontario English Catholic Teachers Association (45,000 Ontario teachers)
» Recommends a wired infrastructure as WIF| “may present a potential Health and Safety risk or hazard in the

workplace...The safety of this technology has not thoroughly been researched and therefore the precautionary
principle and prudent avoidance of exposure should be practiced.”

“The National Education Association believes that all educational facilities must have healthy indoor
air quality, be smoke-free, be safe from environmental and chemical hazards, and be safe from hazardous
electromagnetic fields.” Section C-19 of the NEA 2013-2014 Resolutions

2013 BC Teachers Federation adopted Wireless Resolutions and Proposed Resolutions

¢ “The BCTF supports members who are suffering from Electromagnetic Hypersensitivity by ensuring their
medical needs are accommaodated in the workplace.”

e Proposed Resolutions “the World Health Organization's classification of radiofrequency/electromagnetic fields
emitted by wireless devices as a 2B possible cancer risk to humans; that the BCTF ensures all teachers have
the right to work in a safe environment, including the right to work in a Wi-Fi/ wireless-free environment.”

o Recommendation to the Ministry of Education that school boards “begin immediate installation of on/off
switches for Wi-Fi routers in schools, thereby reducing microwave radiation exposure and reducing health
risks to members, and/or provide safer Ethemet cables or fibre optics”.

2013 _The BC Confederation of Parent Advisory Councils (BCCPAC) of 821 Advisory Councils representing
over 500,000 parents in British Columbia passed two resolutions.

e Resolution 17 "calls on each Board of Education to have one public school at each education level that is free
of Wi-Fi, cordless phones and cell phones. This school will only be equipped with wired computers and wired
telephones for perscnal, educational and administrative purposes.”

e Resolution 18 calls on Boards of Education to "cease to install Wi-Fi and other wireless networks in schools
where other networking technology is feasible.” passed with a clear majority.

2010 UK VOICE :The Union for Education Professionals- 20,000 members
e "Voice has advocated that new Wi-Fi systems should not be installed in schoois, that existing systems should
be tumed off when not required and that schools should consider whether they really need to use Wi-Fi, which
was developed to facilitate Intemet access on the move rather than to be used as a convenient altemative to
cables in dedicated IT facilities.”

2010 Greater Victoria Teachers' Association



e Wi-Fi free zones should be available.
o On/Off routers recommended and record any adverse Wi-Fi health effects.
e Minimal or non-use within elementary schools.
2008 Luceme Elementary Secondary Armow Lakes District SD 10 New Denver BC, Canada Opts for “No WIF1

DOCTORS AND SCIENTISTS APPEAL FOR STRICTER WIRELESS TECHNOLOGY REGULATION

Vienna Resolution 1998

Salzburg Resolution 2060

Stewart Report, UK 2000
Declaration of Alcala 2002

Catania Resclution 2002

Freiburger Appeal 2002
Bamberger Appeal 2004
Maintaler Appeal 2004

International Assoclation of
Fire Fighters Resolution on

Cell Towers 2004

Coburger Appeal 2005
Oberammergauer Appeal
2005

Haibacher Appeal 2005
Ptarrkirchener Appeal 2005

Freienbacher Appeal 2005
Lichtenfelser Appeal 2005

Hofer Appeal 2005

Helsinki Appeal 2005
Parish Kirchner Appeal 2005

Saarlander Appeal 2005
Stockacher Appeal 2005
Vancouver School! Resolution 2005
Benevento Resolution 2006
Allgduer Appeal 2006

WiMax Appeal 2006

Schliichterner appeal

Brussels Appeal 2007

Venice Resolution 2008

Porto Alegre Resolution 2009
European Parliament

EMF Resolution 2009

Dutch Appeal 2009

Int’'l Appeal of Wiirzburg 2010
Copenhagen Resolution 2010
Seletun Consensus Statement 2010

Russian National Committee on

Non-lonizing Radiation
Protection 2011

Potenza Picena Resolution 2011
World Health Organization 2011
Austrian Medical Association
2012
Resolution on Electromagnetic
Health 2012

British Doctor Initiative 2013
BabySafe Project: Joint

Statement on Pregnancy and
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Scientists warn of potential serious health effects of 56
September 13, 2017

We the undersigned, more than 180 scientists and doctors from 35 countries,

recommend a moratorium on the roll-out of the fifth generation, 5G, for telecommunication until
potential hazards for human health and the environment have been fully investigated by scientists
independent from industry. 5G will substantially increase exposure to radiofrequency electromagnetic
fields (RF-EMF) on top of the 2G, 3G, 4G, WI-Fl, etc. for telecommunications already in place. REEEMF

has been proven to be harmful for humans and the environment.

5G leads to massive increase of mandatory exposure to wireless radiation

5G technology is effective only over short distance. It is poorly transmitted through solid material.
Many new antennas will be required and full-scale implementation will result in antennas every 10 to 12
houses in urban areas, thus massively increasing mandatory exposure.

With "the ever more extensive use of wireless technologies,” nohody can avoid to be exposed.
Because on top of the increased number of 5G-transmitters {(even within housing, shops and in hospitals)
according to estimates, ¥10 to 20 billion connections” [to refrigerators, washing machines, surveillance
cameras, self-driving cars and buses, etc.) will be parts of the Internet of Things. All these together can

cause a substantial increase in the total, long term RF-EMF exposure to all EU citizens.

Harmful effects of RF-EMF exposure are already proven

More than 230 scientists from 41 countries have expressed their “serious concerns” regarding the
ubiquitous and increasing exposure to EMF generated by electric and wireless devices already before the
additional 5G roll-out. They refer to the fact that “numerous recent scientific publications have shown
that EMF affects living organisms at levels well below most international and national guidelines”, Effects

include increased cancer risk, cellular stress, increase in harmful free radicals, genetic damages,
structural and functional changes of the reproductive system, learning and memeory deficits,

neurclogical disorders, and negative impacts on general well-being in humans. Damage goes well
beyond the human race, as there is growing evidence of harmful effects to both plants and animals.

After the scientists’ appeal was written in 2015 additional research has convineingly confirmed
serious health risks from RF-EMF fields from wireless technology. The world’s largest study (25 million US

and heart cancer in animals exposed ta EMF below the ICNIRP {International Commission on Non-lenizing
Radiation Protection) guidelines followed by most countries. These results support results in human

epidemiclogical studies on RF radiation and brain tumour risk. A large number of peer-reviewed scientific
reports demonstrate harm to human health from EMFs.

The International Agency for Research on Cancer (IARC), the cancer agency of the World Health
Organization (WHO), in 2011 concluded that EMFs of frequencies 30 KHz — 300 GHz are possibly
carcinogenic to humans [Group 2B]. However, new studies like the NTP study mentioned above and
several epidemiclogical investigations including the latest studies on mobile phone use and brain cancer
risks confirm that RF-EMF radiation is carcinogenic to humans.

The EUROPA EM-EMF Guideline 2016 states that "there is strong evidence that long-term
exposure to certain EMFs js a risk factor for diseases such as certain cancers, Alzheimer's disease, and
male infertility...Common EHS (electromagnetic hypersensitivity) symptoms include headaches,
concentration difficulties, sleep problems, depression, lack of energy, fatigue, and flu-like symptoms.”
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An increasing part of the European population is affected by ill health symptoms that have for
many years been linked to exposure to EMF and wireless radiation In the scientific literature. The
International Scientific Declaration on EHS & multiple chemical sensitivity (MCS}, Brussels 2015, declares
that: "In view of our present scientific knowledge, we thereby stress all national and international bodies
and institutions...to recognize EHS and MCS as true medical conditions which acting as sentinel diseases
may create a major public health concern in years to come worldwide i.e. in all the countries implementing
unrestricted use of electromagnetic field-based wireless technologies and marketed chemical
substances... Inaction is a cost to society and is not an option anymore... we unanimously acknowledge
this serious hazard to public health...that major primary prevention measures are adopted and prioritized,

to face this worldwide pan-epidemic in perspective.”

Precautions

The Precautionary Principle (UNESCO) was adopted by EU 2005: "When human activities may lead
to morally unacceptable harm that is scientifically plausible but uncertain, actions shall be taken to avoid
or diminish that harm.”

Resolution 1815 (Council of Europe, 2011): " Take oil reasonable megsures to redice exposure
to electromagnetic fields, especially to radio frequencies from mobile phones, and particularly the
exposure to children and young people who seem to be most at risk from head tumours...Assembly
strongly recommends that the ALARA {as low as reascnably achievable} principle is applied, covering

both the socalled thermal effects and the athermic [non-thermal] or biological effects of
electromagnetic emissions or radiation” and to "improve risk-assessment standards and quality”.

The Nuremberg code {1949) applies to all experiments on humans, thus including the roll-
out of 5G with new, higher RF-EMF exposure. All such experiments: “should be based on previous
knowledge {e.g., an expectation derived from animal experiments} that justifies the experiment. No
experiment should be conducted, where there Is an a priori reason to believe that death or
disabling infury will occur; except, perhaps, in those experiments where the experimental physicians
also serve as subjects.” (Nuremberg code pts 3-5). Already published scientific studies show that there

is "a priori reason to believe” in real health hazards.

The European Environment Agency (EEA) is warning for “Radiation risk from everyday devices" in
spite of the radiation being below the WHO/ICNIRP standards. EEA also concludes: "There are many
examples of the fallure to use the precautionary principle in the past, which have resulted in serious and
often irreversible damage to health ond environments...harmful expasures can be widespread before
there is both 'convincing' evidence of harm from long-term exposures, and biological understanding

mechanism| of how that harm is caused.”

“Safety guidelines” protect industry — not health

The current ICNIRP “safety guidelines” are obsolete. All proofs of harm mentioned above
arise although the radiation is below the ICNIRP "safety guidelines". Therefore new safety standards are
necessary. The reason for the misleading guidelines is that “conflict of interest of ICNIRP members due to
their relationships with telecommunications or electric componies undermine the impartiality that should
govern the regulation of Public Exposure Standards for non-ionizing radiation...To evaluate cancer risks
it is necessary to include sclentists with competence in medicine, especially oncology.”

The current ICNIRP/WHO guidelines for EMF are based on the obsolete hypothesis

that “The critical effect of RF-EMF exposure relevant to human health and safety is heating
of exposed tissue.” However, scientists have proven that many different kinds of ilinesses

and harms are caused without heating (“nonthermal effect”) at radiation levels well below
ICNIRP guidelines,
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We urge the EU:

1) To take all reasonable measures to halt the 5G RF-EMF expansion until independent
sclentists can assure that 5G and the total radiation levels caused by RF-EMF (5G together with

2G, 3G, 4G, and WIFi) will not be harmful for EU-citizens, especially infants, children and
pregnant women, as well as the environment.

2) To recommend that all EU countries, especially their radiation safety agencies, follow
Resolution 1815 and inform citizens, including, teachers and physicians, about heaith
risks from RF-EMF radiation, how and why to avold wireless communication, particularly
in/near e.g., daycare centers, schools, homes, workplaces, hospitals and elderly care.

3) To appoint immediately, without industry influence, an EU task force of independent, truly
impartial EMF-and-health scientists with no conflicts of interest! to re-evaluate the health risks
and:

a) To decide about new, safe “maximum total exposure standards” for all wireless
communication within EU.

b) To study the total and cumulative exposure affecting EU-citizens.

¢} To create rules that will be prescribed/enforced within the EU about how to avaid exposure
exceeding new EU “maximum total exposure standards” concerning all kinds of EMFs in order
to protect citizens, especially infants, children and pregnant women.

4) To prevent the wireless/telecom industry through its lobbying organizations from persuading
EU officials to make decisions about further propagation of RF radiation including 5G in Europe.

5} To favor and implement wired digita! telecommunication instead of wireless.
We expect on answer from you no later than October 31, 2017 to the two first mentioned signatories
about what measures you will take to protect the EU-inhabitants against RF-EMF and especially 5G
radiation. This appeal and your response will be publicly available.
Respectfully submitted,

Rainer Nyberg, EdD, Professor Emeritus {Abo Akademi), Vasa, Finland [NRNyberg@abo.fi)

Lennart Hardell, MD, PhD, Professor (assoc) Department of Oncology, Faculty of Madicine and Health,
University Hospital, Orebro, Sweden {lennart.hardell@regionorebrolan.se)

WE will add signatories to the following list through the end of 2017, The updated list of
signatories and the appeal can be found later HERE.

1 Avoid similar mistakes as when the Commission [2008/721/EC] appointed industry supportive members for

irradiate EU-citizens, The report is now quoted by radiation safety agencies in EU.
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Signatories to the 5G Appeal
{As of September 13, 2017)

Nate: The endorsements are personal and not necessarily supported
by the affiliated universities or organizations.

EVU and European Nations

AUSTRIA
Gerd Oberfeld, MD, Public Health Officer, Salzburg

BELGIUM
Marie-Claire Cammaerts, PhD, Researcher {retired), Faculty of Science, Free University of Brussels,
Brussels

CYPRUS
Stella Canna Michaelidou, PhD, Chemist Expert on Environment, Health and Food Safety, President of the
Cyprus National Committee on Environment and Children's Health

FINLAND

Marjukka Hogstrém, LL.M, M.Soc.5c., Senior researcher, The Finnish Electrosensitivity
Foundation, Turku

Osmo Hénninen, PhD, Professor Emeritus {Physiology), Kuopio

Georgiy Ostroumov, PhD (in the field of RF EMF), independent researcher

FRANCE
Marc Arazi, MD, Physician {Whistleblower on Phonegate international scandal), Nogent-sur-Marne
Dominique Belpomme, MD, MSc, Full Professor in Medical Oncology; Director of ECERI, Paris
University, Paris & European Cancer and Environment Research Institute, Brussels
Philippe irigaray, PhD, Scientific Director, Association for Research on Treatment against Cancer
{ARTAC), Paris; Eurapean Cancer and Environment Research Institute {ECERI), Brussels
Vincent Lauer, Ing. ECP, Independent Researcher, La Chapelle sur Erdre
Annie J Sasco, MD, DrPH, Former Director of Research, French National Institute of Health and Medical
Research; Former Chief of Epidemiology for Cancer Prevention, International Agency for Research
on Cancer; Former Acting Chief of Program, Cancer Control, World Health Organization, Bordeaux

GERMANY

Franz Adlkofer, MD, Professor, Pandora-Foundation for Independent Research

Christine Aschermann, MD (retired) member of the Kompetenzinitiative e.V., Leutkirch

Mario Babilon, Dr. rer. nat., Professor, Baden-Wuerttemberg Cooperative State University Stuttgart

Wolf Bergmann, Or. med., Kompetenzinitiative zum Schutz ven Mensch, Umwelt und Demokratie
e.V., Frelburg

Rainer Frentzel-Beyme, MD, Professor emeritus, University of Bremen.

Helmut Breunig, Diploma degree in forestry, Specialty: Radio frequency injuries on trees around phone
masts, Osterode am Harz

Klaus Buchner, Dr. rer. nat., Professor, MEP — Member of the European Parliament,
Kompetenzinitiative zum Schutz von Mensch, Umwelt und Demaokratie e.V., Miinchen

Horst Eger, Dr. med., Arztlicher Qualititszirkel “Elektromagnetische Felder in der Medizin -
Diagnostik, Therapie, Umwelt”, Naila
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Karl Hecht, Dr, Professor of Pathophysiology and Neurophysiology (Emeritus of the Medical center
Charite), Berlin

Peter Hensinger, MA, diagnose:funk, consumer protection organisation, Stuttgart

Markus Kern, Dr. med.,, Kompetenzinitiative zum Schutz von Mensch, Umwelt und Demokratie
eV, Kempten

Florian M. Kénig, Dr.Sc. Man. Dir. & Science Header of the Company/Institute “Florian Kdnig
Enterprises GmbH"

Andrea Leute, Dr. med., Arzteinitiative Mobitfunk Aligiu-Bodensee-Oberschwaben, Uberlingen

Martin Lion, Dr. med., Allgemeinmedizin - Hombopathie, Ulm

Peter Ludwig, Dr. phil., Kompetenzinitiative zum Schutz von Mensch, Umwelt und Demokratie
e.V., Saarbriicken

Willi Mast, Dr., Arzt fir Allgemeinmedizin und Innere Medizin, Gelsenkirchen

Joachim Mutter, Dr. med., Paracelsus Clinic / Switzerland, Kompetenzinitiative zum Schutz von
Mensch, Umwelt und Demokratie e.V., Murg

Gertraud Teuchert-Noodt, Dr.med., Professor of Neurobiology, University of Bielefeld

Peter Chnsorge, Dr. med., European Academy for Environmental Medicine

Karl Richter, Dr. phil., Professor, Kompetenzinitiotive zum Schutz von Mensch, Umwelt und

Demokratie e.V.,, St. Ingbert

Claus Scheingraber, Dr. med. dent., German Working Group Electro-Biology, Brunnthal

Cornelia Waldmann-Selsar, Dr.med., Competence Initiative for the Protection of Humanity,
Environment and Democracy e.V., Bamberg

Werner Thiede, Dr. theol., Professor, Pfarrer der Evangelisch-Lutherischen Landeskirche in Bayern
und Publizist, Neuhausen

Helmut Wagner, Dr. med., Ophthalmologist, Stuttgart

Harald Walach, Professor, PhD in psychology, PhD in theory and history of science, Change Health Science
Institute, Beriin; affiliation: Witten-Herdecke University, Poznan Medical University, Poland

Ulrich Warnke, Dr.rer.nat., Academic Superior Council {retired) University of Saarland

Isabel Wilke, Diplom-Biologin, Editor ElektrosmogReport, Kassel/Berlin

Roland Wolff, Dipl.-Phys., Medical Physicist, Bremen

Ortwin Zais, PhD {Dr. med.), European Academy for Environmental Medicine

GREECE

Christos Georgiou, PhD, Member, Scientific Secretariat of ICEMS; Professor of Biochemistry, Biology
Department, University of Patras, Patras

Theodore P. Metsis, PhD, Electrical, Mechanical, Environmental Engineer, Consultant, Athens

ITALY

Domenico Agrusta, Medicina e chirurgia spec. in Odontostomatologia, Libero professionista
Iscritto ISDE, Taranto

Fernanda Amicarelli, Full Professor in Applied Biclogy, Department of Life, Health and
Environmental Sciences, University of L'Aquila, L'Aquila

Fiorella Belpoggi, Dr., Director, Research Department, Ramazzini Institute, Bologna

Sergio Bernascomi, Full Professor of Pediatrics, former Director, Pediatric Department, Editor
emeritus: [talian Journal of Pediatrics, University of Parma

Dr Franco Berrino, MD, PhD, former Director, Department of Preventive and Predictive Medicine,
Istitutonazionale dei Tumori, Milan

Ernesto Burgio, MD, Pediatrician, ECERI - European Cancer and Environment Research Institute (Bruxelles)

Dr Franco Cherubini, Degree in medicine and surgery, Vetralla

Dott. Agostino Di Ciaula, President of Scientific Committee, Italian Society of Doctors for the
Environment - ISDE Italy, Arezzo
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Datt. Andreo Cormano, MD, Italian Society of Doctors for the Environment - ISDE, Benevento
Ugo Corrieri, Medicina e chirurgia spec. in Psichiatra, Docente della Scuola Romana di Psicoterapia
Familiare, Roma; Presidente di ISDE-Medici per I'’Ambiente della
Provincia di Grosseto;Coordinatore di ISDE-Medici per I'Ambiente per il Centro [talia
Dr Patrizia Difonte, Physician, Surgeon, General practitioner and occupational medicine,
Associazione italiana Elettrosensibili, Lonate Pozzolo, Varese
Anna Maria Falasconi, MD, Primary Care Pediatrician, National Health System, Rome
Dott. Filippo Maria di Fava, Laurea in Medicina e Chirurgia, Libero professionista, Rome
Dr. Mario Frusi, MD, medico, Cuneo
Dr, Stefano Gallozzi, Astrophysician and technologist at the INAF Italian National Astrophysical Institute in
the Observatory, President of the Comitato di Tutela e Salvaguardia dell'Ambiente in Monte
Porzio Catone (ONLUS association), Rome
Dott. Roberto Gava, Pharmacologist and Taxicologist, ISDE, Padua
Teresa Pia Anna Maria Del Gaudio, Degree in Medicine and Surgery, specialist in pediatrics, Medical
Manager, ASL Salerno, Roccagloriosa (SA)
Patrizia Gentilini, Degree in Medicine {Oncology and Hematology). ISDE {International Society Doctor’s for
Environment), FORLI'
Valerio Gennaro, MD, PhD, Head, Liguria Mesothelioma Registry (COR Liguria), UO Clinical Epidemiology
(IST Nord - CBA); IRCCS Policlinico Ospedale San Martino National Cancer Research Institute, Genoa
Livio Giuliani, PhD, Professor, Universita dell'Abruzzo - Corso di Laurea in Fisiatria, Chieti
Angelo Levis, PhD. Professor, Biologist, University of Padua
Roberto Lucchini, MD, Professar of Qccupational Medicine, University of Brescia
Salvatore Magazis,PhD, Full Professor of Experimental Physics, Dipartimento di Scienze Matematiche e
Informatiche, Sctenze Fisiche e Scienze della Terra, Universita di Messina
Fiorenzo Marinelli, PhD, Institute of Molecular Genetics {JGM), National Research Council {CNR},
Member of the International Commission for Electromagnetic Safety {ICEMS), Bologna
Antonio Mario Pasciuto, Laurea in Medicina e Chirurgia, Specialista in Medicina Interna, Presidente
ASSIMAS [Assoctazione Italiana Medicina Ambiente e Salute), Roma
Dott. Carlo Ratti, MD, Ordine dei Medici della SPEZIA, Genova
Ruggero Ridolfi, MD, Oncologist Endocrinologist, ISDE, Forli-Cesena
Sandro Rinoldi, Laurea in medicina e chirurgia specializzazione in Allergologia; specializzazione in
Ematologia. Medico di medicina generale convenzionato con I'Azienda Sanitaria di Bolzane, Terlano
Dott. Massimo Melelli Roia, MD, Italian Society of Doctors for the Environment - ISDE, Perugia
Dott. Roberto Romizi, President, Italian Society of Doctors for the Environment - ISDE, Arezzo
Dott.ssa ida Santellocco, MD, Medico chirurgo, Pediatria, medico chirurgo - pediatra, Roma
Massimae Scalia, Coordinator of the Bioelectromagnetism Section of CIRPS (interuniversity
Research Center for Sustainable Development}
Alessandro Solerio, Degree in Medicine and Surgery, Sanremo
Franco Verzella, MD, physician, practice dedicated to autistic children, Bologna
Myriam Zucca, Dr. ssa, Medical Director, Dermatology, Cagliari University Hospital, Sardinia

MALTA

Pierre Mallia, MD, PhD, CBiol, MPhil, MA(Law), Professor of Family Medicine, Bioethics & Patients’ Rights;
Chairperson, National Health Ethics Committee, Dept. of Health; Chairperson, Bioethics
Consultative Committee, Ministry of Health; Coordinator, Bioethics Research Programme, Univ. of
Malta; President, Malta College of Family Doctors
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NETHERLANDS

Hugo Schooneveld, PhD, Retired Associate professor (Wageningen Agricultural University),
Advisor to the Dutch EHS Foundation, former president of 'Stichting elektro-
hypersensitivity’, Wageningen

PORTUGAL
Paulo Vale, PhD, Auxiliary Researcher, Sea and Marine Resources Department, The Portuguese Sea and
Atmosphere Institute, Lisbon

SLOVAKIA

Jan Jakus, MD, PhD, DSc., Professor, Jessenius Faculty of Medicine, Comenius University, Martin

Ladisiav Janousek, PhD, Professor, Department of Electromagnetic and Blomedical Engineering
Faculty of Electrical Engineering, University of Zilina, Zilina

Michal Teplan, PhD, Institute of Measurement Science, Slovak academy of sciences, Bratislava

SPAIN

Alfonso Bolmori, BSc, Master in Environmental Education, Biologist. Junta de Castilla y Leén,
Valladolid

José Luis Bardasano, PhD, Biologist and Physician, Prof. of Medical Bioelectomagnetism,
Department of Medicine and Medical Specialties, School of Medicine, University of
Alcalé. Alcald de Henares, Madrid

Pilar Mufioz-Calero, MD, President, Fundacién Alborada; Co-director, Chair of Pathology and Environment,
Faculty of Medicine, Universidad Complutense de Madrid (UCM}, Madrid

Miguel Lopez-Lazaro, PhD, Associate Professor, Department of Pharmacology, Faculty of Pharmacy,
University of Seville

Marla Elena Ldpez Martin, MD, PhD, Associate Professor of Human Anatomy, School of Medicine,
University of Santiago de Compostela {USC)

Enrigue A. Navarro, PhD, Professor, University of Valencia, Valencia

Claudio Gomez-Perretta, MD, PhD, Chief of Section, Hospital Universitario La Fe, Valencia

SWEDEN

Mikko Ahonen, PhD, researcher, Sundsvall

Michael Carlberg, MSc, Department of Oncology, Faculty of Medicine and Health, University
Hospital, (rebro

Mikael Eriksson, MD, PhD, Associate Professor, Department of Oncology, Skane University Hospital, Lund

Lena Hedendahl, MD, Independent Environment and Health Research, Lulea

Olle Johansson, Associate Professor, Experimental Dermatology Unit, Department of Neuroscience,
Karolinska Institute, Stockholm

Gunilla Lodberg, PhD, Member of the Board of the Swedish association Vagbrytaren, Lidingd

Leif G. Salford, MD, PhD, Senior Professor of Neurosurgery, Director of the Rausing Laboratory for
Translational NeuroOncology, Lund University, Lund

Elsy-Britt Schildt, MD, PhD, Senior Consultant, Department of Oncology and Radiation, County Hospital,
Kalmar

Fredrik Sédergvist, PhD, Center for Clinical Research, Uppsala University, Visteras

SWITZERLAND

Daniel Favre, Dr. phil. nat., Biologist, Independent Researcher, Brent

Peter Meier, Dr.Med., Facharzt fiir Innere Medizin FMH, M.Sc. Praventivmedizin, Mitglied der European
Academy for Environmental Medicine, Sissach
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UK

Erica Mallery-Blythe, MD, Founder of PHIRE [Physicians' Health Initiative for Radiation and
Environment) Trustee Radiation Research Trust (RRT), Soton

David Gee, Visiting Fellow, Institute of Environment, Health and Societies, Brunel University, London

Andrew Goldsworthy, BSc, PhD, Lecturer in Biology (retired), Imperial College London, Monmouth

Alasdair Philips, BSc, DAgE, Professional engineer, Powerwatch

Syed Ghulam Sarwar Shah, MBBS, MA, MSc, PhD, Post-Doctoral Research Fellow, Department of
Occupational Health, Guy’s and St. Thomas’ NHS Trust; Honorary Research Fellow, Department of
Clinical Sciences, Brunel University, London

Sarah Starkey, PhD, Independent Neuroscience and Environmental Health Research

Other Nations

ARMENIA
Sinerik Ayrapetyan, PhD, Professor, Life Sciences International Postgraduate Educational Center, UNESCO
Chair in Life Sciences, Yerevan, Head of Research Council and Chairholder of UNESCO Chair

AUSTRALIA

Priyanka Bandara, PhD, Environmental Health Consultant, Castle Hill/Sydney, NSW

Katherine Georgouras, OAM, DDM, FACD, Professor of Dermatology, (semiretired), Kenthurst NSW

Ray Kearney OAM, PhD, Honorary Assoc. Professor (retired), Department of Medicine, University of

Sydney Don Maisch, PhD, Independent researcher, author of “The Procrustean Approach”, Lindisfarne,
Tasmania

May Murray, PhD, Independent Environmental Health researcher, Canberra

Elena Pirogova, PhD, Associate Professor, Biomed Eng, BEng (Hons) Chem En, Discipline of Electrical and
Biomedical Engineering, School of Engineering, RMIT University

Charfes Teo, AM, MBBS, Professor, Neurosurgeon, Prince of Wales Private Hospital, Randwick, NSW,

Sydney Steve Weller, BSc, Founding member of ORSSA, Brisbane

BRAZIL

Orlando Furtado Vieira Fitho, PhD, Professor, Cellular & Molecular Biology, Federal University of Rio
Grande do Sul

Claudio Enrique Fernéndez-Rodriguez, PhD, MSEE, Professor, Federal Institute of Rio Grande do 5ul, [FRS,

Canoas

Alvaro Augusto A. de Salles, PhD, Full Professor, Federal University of Rio Grande do Sul, UFRGS, Porto
Alegre

Francisco de Assis Ferreira Tejo (retired) D.Sc., Professor, Grupo de Eletromagnetismo Computacicnal e
Bioeletromagnetismo, Electrical Engineering Dept, Universidade Federal de Campina Grande

CANADA
Frank Clegg, CEO, Canadians for Safe Technology (C4ST); Former President of Microsoft Canada
Paul Héroux, PhD, Occupational Health Program Director, Department of Epidemiology,
Biostatistics and Occupational Health, McGill University Medicine, Montreal, PQ
5G Appeal 8



Anthony B. Miller, MD, FRCP, Professor Emeritus, Dalla Lana School of Public Health, University of

Toronto Malcolm Paterson, PhD, Director, Research Initiatives, BC Cancer Agency Sindi Ahluwalia
Hawkins Centre for the Southern interior, Kelowna, BC

Michael A. Persinger, PhD, Professor, Biomolecular Sciences, Behavioural Neuroscience and Human
Studies, Laurentian University, Sudbury, Ontario

CHINA

Wenjun Sun, PhD, Professor, Bioelectromagnetics Key Laboratory, Zhejiang University, School of Medicine,
Hangzhou

Minglian Wang, M.M. , PhD, Associate Professor, College of Life Science & Bioengineering, Beljing
University of Technology (BJUT), Beijing

COLOMBIA
Carios Sosa, MD, University of Antioquia, Medellin

EGYPT
Nasr Radwan, Prof. Dr., Cairo University, Faculty of Science, Cairo

INDIA

Ganesh Chandra Jagetio, PhD, Professor (ret.}, Department of Zoology, Mizoram University, Aizawl, Udaipur

Sareesh Naduvil Naroyonon, PhD, Assistant Professor, Department of Physiology, RAK College of Medical

Sciences, RAK Medical & Health Sciences University, Ras Al Khaimah, UAE

R. 5. Sharma, PhD, Head, Scientist - G & Sr. DDG, Div. of Reproductive Biology, Maternal & Child Health
and Chief Project Coordinator - EMF Health Project India, Indian Council of Medical Research,
Ansari Nagar, New Delhi

IRAN

Homid Mobasheri, PhD, Head of Biomaterials Research Center, Head of Laboratory of Membrane
Biophysics and Macromolecules, institute of Biochemistry and Biophysics, University of Tehran

Amirnader Emami Rozavi, PhD, Executive Manager and Principal Investigator of Iran, National Tumor
Bank, Cancer Institute of Iran, Tehran University of Medical Sciences

Dr. Masood Sepehrimanesh, PhD, Assistant Professor, Gastrointestinal and Liver Disease Research Center,
Guilan Universtiy of Medical Sciences, Rasht

ISRAEL

iris Atzmon, MPH, Epidemioclogy, University of Haifa, EMF author and researcher, Haifa

Michael Peleg, M.5c., Radio Communications Engineer and Researcher, Technion, Israel Institute of
Technology, Haifa

Elihu D Richter, MD, MPH, Professor, Occupational and Environmental Medicine, Hebrew

University-Hadassah School of Public Health and Community Medicine, Jerusalem
Yoel Stein, MD, Hebrew University - Hadassah Medical Center, Jerusalem
Danny Wolf, MD, Pediatrician, Clialit Health Services Raziel, Netanya Herzelia

JORDAN
Mohammed Soleh Al Salameh, PhD, Professor, Department of Electrical Engineering, University of Science
& Technology, Irbid

KOREA {South)
Kiwon Song, PhD, Professor, Department of Biochemistry, Yonsel University, Seoul
Young Hwan Ahn, MD PhD, Professor, Department of Neurosurgery, Ajou Univeristy Schoal of
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Medicine, Suwon

NEW ZEALAND

Mary Redmayne, PhD, Adjunct Research Fellow, Victoria University of Wellington

Damian Wojcik, MD, MBChB, Medical director/ Northland Environmental health Clinic, Whangare,
Northland

NIGERIA
Aneyo idowu Ayisat, M.Sc., Lecturer, Environmental Biology Unit, Biological Science Department,
Yaba College of Technology, Yaba, Lagos

OMAN
Dr Najam Siddigi, MBBS, PhD, Associate Professor of Anatomy, Oman Medical College, Sohar

RUSSIAN FEDERATION

Yury Grigogiev, Professor, M. Dr Sci., Federal. Medical Biophysical Center, Moscow
Maxim V. Trushin, PhD, Associate Professor, Kazan Federal University, Kazan

TURKEY

Osman Cerezci, Professor Dr., Dept. Electrical-Electronics Engineering, Sakarya University, Adapazar

Suleyman Dasdag, PhD, Prof. Dr., Biophysics Department, Medical School, Istanbul Medeniyet University,
Uskudar, Istanbul

Onur Elmas, MD, PhD, Faculty of Medicine, Dept. Of Physiology, Mugla Sitki Kocman University,Mugla

Ayse Inhan Garip, Assoc. Prof., School of Medicine, Biophysics Dept., Marmara University, Istanbul

Suleyman Kapian, PhD, Professor, President of Turkish Society for Stereology, Board member of Journal
Chemical Neuroanatomy (Elsevier), Board member of Journal of Microscopy and Ultrastructure
(Elsevier), Department of Histology and Embryology, Ondokuz Mayis University, Samsun

Fulya Kunter, Assistant Professor Dr., Dept. Electrical-Electronics Engineering, Marmara University,

Istanbul

Selim Seker, Professor Dr., Department of Electrical-Electronics Engineering, Bogazici University

Nesrin Seyhan, Prof. Dr., Gazi University Medical Faculty, Founder Head, Biophysics Department;
Founding Director, Gazi Non-lonizing Radiation Protection Centre {GNRK), Ankara

UKRAINE
Ofexandr Tsybulin, PhD, Department of Biophysics, Bila Tserkva National Agrarian University

USA

David O. Carpenter, MD, Director, Institute for Health and the Environment, A

Collaborating  Centre of the World Health Qrganization, University at Albany, NY Barry

Castleman, 5¢D, Environmental Consultant, Garrett Park, MD
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Recent studies of the minute morphology of the skin by optical coherence tomography showed that the
sweat ducts in human skin are helically shaped tubes, filled with a conductive aqueous solution. A
computer simulation study of these structures in millimeter and submillimeter wave bands show that the
human skin functions as an array of low-Q helical antennas. Experimental evidence is presented that the
spectral response in the sub-Teraheriz region is governed by the level of activity of the perspiration
system. It is also correlated to physiological stress as manifested by the pulse rate and the systolic blood

pressure,

DOI: 10.1103/PhysRevLett, 100.128102

Experimental evidence indicating that the electromag-
netic properties of the human skin in the sub-Terahertz
frequencies are governed by its morphology is henceforth
presented.

The human skin is the largest organ of the body, de-
signed as the primary interface, utilizing numerous of
functions and interactions between us and our environ-
ment. The complexity of the multilayered skin morphology
provides an extremely broad range of features of sensors
that utilize a number of physical phenomena. One of these
skin features is the perspiration system that traditionally is
mainly considered for body thermoregulation [1]. Its main
components are sweat glands embedded into the dermis
and connecting through the epidermis with the pores on the
surface of the stratum cornenm by ducts, filled with a
conductive aqueous solution. The general illustration of
sweat glands presents a convoluted arrangement for the
sweat gland and a more or less straight tube for the duct
[1,2]. In recent investigations of the subcutaneous mor-
phology of the human skin by optical coherent tomography
[3,4], it was found that the sweat duct is in fact a remark-
ably arranged helical conductive tube (Fig. 1). This, to-
gether with the fact that the dielectric permittivity of the
dermis is higher than that of the epidermis, brings forward
the supposition that as electromagnetic entities, the sweat
ducts could be regarded as low-Q helical antennas.
Inherent to this supposition is the requirement that the
duct possesses an electrical conductance mechanism that
is effective at the extremely high frequency (EHF) range.
Even though the ducts are filled with conducting eleciro-
lytes, the ions mobility rates associated with sweat are slow
compared to the characteristic frequencies under consid-
eration. A mechanism that gualifies for such a requirement
is fast proton hopping through distributed H-bond net-
works along the duct surface. It is well established that
these networks exist in biological structures [5] and it was
found that the characteristic time for such proton transport
is about 10~1? sec {6).
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‘When the potential drop caused by the difference in pH
values between the skin surface and the dermis is taken into
consideration [2], such hopping can account for the ac
conductivity that is necessary for the sweat ducts to yield
an electromagnetic response in the EHF range. Moreover,
itis known that the human skin contains approximately 2 to
5 X 108 eccrine sweat glands distributed over most of the
body, with higher density in several areas such as on the
palms of the hand, the forehead, and on the soles of the feet
[7.8]. As each gland is connected to the skin surface by a
helical sweat duct, the skin organ in its entirety can be
regarded as an array of helical antennas that operate in the
EHF range. It has been ascertained that the level of sweat-
ing has a dominant effect on the conductance parameters of
the various components of the skin tissue. As pointed out
above, these parameters strongly affect the spectral re-
sponse of the skin organ. Hence, it is predicted that the
physiological and psychological parameters that are known
to be expressed in the activity of the perspiration system [9]

P —

l Stratus g
Ci 1 o -
Epidermis T Epidermis
up 1o 300 &. ﬁ t=3
l \ 40,025 S/m
Sweat Quet
Dermis
=33
Darmis 0=02 S$/m

up 1o 1 mm

FIG. 1. 3D optical coherence tomography image (reproduced
with permission from ISIS GmnbH) of a single human eccrine
sweal gland embedded in the human skin and a schematic
presentation of the duct as a helical antenna {20] embedded in
the skin, where the dermis-epidermis interface acts as a dielectric
reflector. The respective permittivities of the skin layers are
marked. They were estimated for the specific frequency range
based on the water content of the layers [10].
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will also be manifested in the spectral response of the skin
in the EHF frequencies.

To test the validity of this prediction we conducted a
series of in vivo measurements of the skin reflection co-
effcient of the hand palm in several subjects. The first set of
measurements was done using a vector network analyzer
{VNA) in the spectral range of 75 GHz to 110 GHz (W
band). In order to avoid parasitic reflections and diffraction
effects the first set of measurements was done in a system
that was configured for near field measurements. The
initial real system measurement was done when the subject
was fully rested. The subsequent measurement was done
immediately after a period of 20 min of intense jogging,
and was followed by a series of measurements every 1 min
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FG. 2 (coler). {a) Measurements of the modulus of the reflec-
tion coefficient R of the human palm in the frequency region 75
to 110 GHz. The subject was measured using VNA HP 8510C in
the near field in a calm state and then during 30 min relaxation
after intense physical activity. The arrow on the graph indicates
the direction of the time line and shows how the signal returns to
the calm state with relaxation; (b) The simulation of the refec-
tion coefficient from 8 coils embedded in an idealized skin.

as the subject relaxed. A typical series of measurements for
one subject is presented in Fig. 2(a). As can be seen there is
a pronounced difference between the reflectance spectra
that were measured in the calm state and immediately after
a period of physical activity. In the subsequent measure-
ments, as the subject relaxed back to the calm state, the
spectral response of the coefficient also relaxed back to-
wards its initial curve. These results were compared to a
computational study of the propagation of an electromag-
netic beam in an idealized section of the skin containing
eight helical sweat ducts. The sweat ducts were modeled as
conducting coils of 2 to 4 turns with diameters 60 to
80 um and heights 300 to 350 xm (see Figs. 3 and 4).
The skin layer was modeled as three strata representing the
stratum corneum, the epidermis, and the dermis. The water
concentration was set to be 10%-15% in the stratum
corneum, 45%-55% in the epidermis, and 70%~-80% in
the dermis {10]. The stability of the hydrogen network
inside the coil and hence the resultant level of proton
conductivity is expected to exhibit a direct dependence
on the sweat rate. Hence, the conductivity of the coil can
be used as the parameter that quantifies the level of relaxa-
tion following intense physical activity [11,12], i.e., it is
expected that the conductivity of the coil will follow the
same time dependence as the decaying sweat flow in the
ducts. The computed spectra of the reflectance coefficient
for different levels of duct conductivity are shown in
Fig. 2(b). It can be seen that the spectral response of the
reflectance coefficient is very similar to the experimental
results.

The second set of measurements was done in a system
that was configured for distance measurements. The palm
was held steady by a stand that was placed 22 cm from the
horn antenna at the input of the VNA, and a dielectric lens
was used to collate the beam. Sets of identical measure-
ments were taken of an ensemble of 13 subjects differing in
gender, age and ethnic origin. Each set included a mea-
surement of the skin reflectance, and concurrent recordings
of the pulse rate, the systolic blood pressure, and the skin
temperature.

The subjects performed 20 min of jogging after which a
sequence of 30 sets of measurements were taken at 1 min
intervals.

A typical sequence of sets of measurements is presented
in Fig. 5(a). The skin reflectance is presented in terms of its

FIG. 3. The model used for 3D Electromagnetic simulations.
The disk represents a portion of skin consisting of 3 separate
layers and an armay of 8 sweat ducts being subjected to a signal
from the wave guide,
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FIG. 4. The idealized sweat duct used in the simulation soft-
ware "CST microwave studio” with the relevant dimensions.
The sweat duct coil was modeled as a helical pipe filled with
electrolyte. It is permanently full of sweat and so there exists a
hydrogen bond network along the surface. Fast Proton hopping
in H-bond network has been measured at 10~"? {6]. The differ-
ence in pH between the skin surface and the dermis results in a
concentration gradient A[H*] =3 X 1075 mole/l and subse-
quent potential drop. This is the possible cause of fast currents
in the coil. Proton conductivity in bulk water in biological
structures huas been measured at 100-1000 S/m [21].
Therefore in the simulation duct conductivity was set accord-
ingly high, & = 500-20 000 S/m {see Fig. 2(b)].

frequency averaged relative signal intensity given by

1 f2 lUsubjcctlz
daf, 1
j& _'fl.l;llchv&umnlz f 2

where U,uyeq(f) is the reflected signal from the subject
after physical activity, Upsgerencs(f) is the reflected signal
measured from the subject while sitting calmly before
physical activity, f; = 75 GHz, and /5 = 110 GHz. It can
be seen that after the physical activity an exponential-like
relaxation is observed, which is correlated to physiological
stress as evidenced by parallel relaxations in pulse rate and
systolic blood pressure. The results are summarized in
Fig. 5(b) in which the normalized ensemble average of
Wi, denoted as {W,,), for the 30 measurement points are
presented vs the respective ensemble average of the sys-
tolic blood pressure. A strong correlation, defined by the
coefficient r is clearly manifested with r = 0.984

T —D0i-
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To rule out the possibility that the observed phenomena
could be due to the water content in the skin and underlying
tissues, an additional set of measurements using a pressure
cuff were performed. This allowed control of the blood
flow during the measurement without activating the sweat
gland system. As the cuff pressure is increased (0-100 mm
Hg}, it reduces the capillary blood fiow [13] resulting in an
increase of the total amount of blood in the skin and
underlying tissue [14].
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FIG. 5 (color). {a) The frequency averaged relative signal
intensity (W) recorded from reflection coefficient measure-
ments in the frequency band 75-110 GHz of the palm of a
subject at rest following 20 min of intense physical activity. To
avoid reflection from surface water the hand was kept dry; (b) the
correlation graph between systolic blood pressure and (W),
cblained from the average of 13 subjects measured as they
relaxed for a period of 30 min after intensive physical activity.
The intensities and blood pressures were normalized over their
amplitudes to allow averaging and the correlation coefficient was
calculated from linear regression. The value r = (0.984, close to
unity, demonstrates a strong correlation between them.
Essentially they exhibit similar temporal behavior. The correla-
tion of (W} with the pulse rate is r = 0.85.

Measurements of the nommalized average reflectance
show no noticeable dependence on the capillary blood flow
or change in volume fraction in this tissue compartment.

In order to test the effect of active or inactivate sweat
glands on the reflection coefficient a creme containing a
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FIG. 6. The effect of temporally deactivated sweat glands on
the relative signal intensity is illustrated by the lowered ampli-
tude, using the synthetic tripeptide, applied to the skin surface
120 min before measurement. The amplitudes are averaged over
8 subjects and shown relative to the amplitude recorded when
using a placebo creme.

snake venomlike synthetic tripeptide acting as an antago-
nist of the postsynaptic muscular nicotinic acetylcholine
membrane's receptor {mnAChR), was applied to the test
area [15]. The measurements of the reflection coefficient
were repeated again after exercise. The same subjects were
then treated with a placebo creme, based on the same
matrix but not containing the synthetic tripeptide [16].
This was done in order to account for any hydrating ef-
fects of the creme itself. The results demonstrated a sig-
nificantly lowered signal intensity when the active compo-
nent was used, indicating the importance of neurally
active/regulated sweat glands in the received signal. The
results are illustrated in Fig, 6.

In summary it is claimed that individual sweat ducts are
low-Q helical antennas and that their presence in the skin
means that the skin can be regarded as a 2D antenna array
in the sub-terahertz region. The spectral response is sensi-
tive to the activity of the sweat system. These claims were
substantiated experimentally where it was shown that the
spectral response of the EM reflectance of the skin is
indeed correlated with the activity level of the perspiration
system and follows the same temporal behavior as other
physiological parameters, such as the pulse rate and the
systolic blood pressure. This phenomencn can be used as
the basis for a generic remote sensing technique for pro-
viding a spatial map of the sweat gland activity of the
examined subjects. As the mental state and sweat gland
activity are correlated [17-19] it has the potential to be-
come a method for providing by remote sensing informa-

tion regarding some physiological parameters and the
mental state of the patients.
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